Doxorubicin loaded 17β-estradiol based SWNT dispersions for target specific killing of cancer cells.
The present work reports the synthesis of a 17β-estradiol based amphiphiles comprising of polyethylene glycol (PEG) moiety linked through succinic acid that non-covalently dispersed (76%) the single walled carbon nanotubes (SWNTs) in water. The superior exfoliation of carbon nanotubes was characterized by microscopic and spectroscopic studies. Significant stability of these SWNT dispersions was observed in the presence of protein in cell culture media and the nanohybrids were highly biocompatible toward mammalian cells. Anticancer drug doxorubicin loaded on these nanohybrids was selectively delivered within estrogen receptor rich cancer cells, MCF7 (breast cancer cell) and A549 (lung cancer cell). Microscopic studies showed the localization of doxorubicin within the cancer cell nucleus whereas no such localization was observed in ER negative cells. Both these ER positive cancer cells were killed by ∼3 fold higher efficiency than that of ER negative MDA-MB-231 (advanced breast cancer cell) and HeLa cells that are deprived of estrogen receptors. Thus, judiciously designed estradiol based nanohybrids proved to be excellent tool for SWNT dispersion and also for selectively killing of ER positive cancer cells. To the best of our knowledge, for the first time non-covalently modified SWNTs by estradiol based amphiphilic dispersing agent have been used for selective killing of ER positive cancer cells by doxorubicin loaded on dispersed SWNTs. It holds immense promise to be exploited as a cancer therapeutic agent.